Modified triple test cross analysis described by Jinks and Perkins (1970) has been applied to the study of additive, dominance and epistatic components of genetic variance for five metric traits, namely final plant height, ear length, number of spikelets per spike, number of grains per spike and grain yield per plant, in two wheat crosses (Kalyan Sona x Norteno 67 and Norteno 67 x WL 212). The results of the analysis reveal that the epistatic component is an important element in both the crosses for all the five characters.
INTRODUCTION
MOST genetic models, particularly those for second-degree statistics, which have been developed to estimate the components of continuous variation, have as one of their simplifying assumptions the absence of epistasis. This assumption may be true for some characters in some populations but not for others. Very few analyses, however, provide a valid test for this. A good genetic model, in fact, is that which enables the breeder to have precise and unbiased estimates of all the components of genetic variance. A design which is a simple extension of the design III of Comstock and Robinson (1952) has been proposed by Kearsey and Jinks (1968) . This design, known as " triple test cross ", provides not only a precise test for epistasis but also gives unbiased estimates of additive (D) and dominance (H) components if epistasis is absent. Further, this approach is independent of both the gene frequencies and the mating system of the population to be investigated. Jinks and Perkins (1970) have suggested a modification in the triple test cross analysis and applied it to F2 and backcross populations of Jtiicotiana rustica. In the modified analysis, all comparisons among the three kinds of progeny means, namely L1(F2 x P1), L2(F2 x P2) and L3(F2 x F1), are orthogonal to one another and, in the absence of epistasis, the L3 families are used to provide additional information about the additive component. Jinks and Perkin's (1970) analysis was applied to detect epistasis and to test and estimate additive and dominance components of genetic variation.
(ii) Test for epistasis For the test of epistasis, twenty values of L1+L2-2L31, for i per plant in first cross and ear length in the second cross, the item replicates was insignificant for all the traits in both the sets except for final plant height and spikelets per spike in the second triple test cross. Epistasis x replicate interaction was significant for all the characters in both the triple test crosses except for yield per plant in the first cross. P<000l.
(ii) Additive and dominance components
In the absence of epistasis analysis of variance for sums and differences provides direct tests of the significance of the additive (significance of sums) and dominance component (significance of differences). Both items, the sums and differences, were significant in both the triple test crosses for all the characters studied (table 2) . Accordingly, the components D and H were significant for all the traits in both the sets (table 3). As regards the relative magnitudes of additive and dominance components, estimates of D were higher than those of H for all the traits except final plant height in the first triple test cross. The second triple test cross, however, presented a quite different picture. In this, higher estimates of D (as compared to those of H) were recorded only for one character, namely ear length. The remaining four characters gave relatively higher estimates of H. But since both the crosses gave evidence of significant epistasis for all the five characters, these estimates of D and H were biased by epistasis to an unknown extent. Only one character final plant height gave higher estimates of H (as compared to those of D) with a large epistasis in both the crosses, indicating that the additive component of genetic variation is relatively less important for this character. The item sums x replicates, was significant in both the triple test crosses for all the five traits. Differences x replicates interaction was also significant for all the characters except for grains per spike in the first triple test cross and ear length in the second triple test cross. H 126317 l.447** 5.911*5* 402587 12l103 * P = 005-001; ** P = 00l-000l;°'°°Pc0001.
Discussxorc
The results of the present study reveal that all the three kinds of variances, namely additive, dominance and epistatic, are significant for all the char-acters in both the triple test crosses. Absence of significant i type epistasis for the character spikelets per spike in the first and for final plant height, ear length and spikelets per spike in the second triple test cross, however, indicates that overall epistasis is a relatively minor component of epistasis for these characters. Because of the bias caused by epistasis no precise conclusion can be drawn about the relative importance of the three components of genetic variation on the basis of the biased estimates of D and H. However, high estimates of H combined with the large mean square for epistasis for final plant height in both the crosses indicate that probably epistatic and dominance components are relatively more important for the control of this character. The two triple test crosses gave contrasting results with regard to the relative magnitudes of D and H, except for the characters final plant height and ear length.
These results indicate that an epistatic component plays an important role in governing all the five characters studied in these wheat crosses. Therefore, this component cannot be ignored when one is formulating breeding plans to improve wheat populations for economic traits. If the presence of epistasis is ignored in wheat populations (which has been a general trend in the past), one would not only lose information about epistasis but also the estimates of additive and dominance components would be biased as they are in the present crosses and, therefore, could be misleading. Further, the detection and estimation of epistasis would enable the breeder to determine the genetic cause of heterosis with greater reliance.
